This work describes a modified MacConkey medium (MCP medium) enabling the simple identification of Providencia stuartii, an emerging nosocomial pathogen. A total of 813 strains, belonging to the families Enterobacteriaceae and Pseudomonadaceae, were tested on MCP medium; all P. stuartii strains were phosphatase positive, as were 97.5% of MorganeUla morganii strains, in contrast with all other tested organisms. A simple discriminating test, such as the ornithine or citrate test, allowed identification of strains of these species. We have also compared the reliabilities of P. stuartii identification by commercial kits (API 20E system) by using a standard MacConkey or MCP medium. Sixteen and three-tenths percent of P. stuartii strains were misidentified by using the former procedure, while with the latter all strains were correctly identified. Finally, the MCP medium was used over a 6-month period in our routine clinical laboratory. Of a total of 1,278 seeded urine samples from elderly patients, we isolated 103 P. stuartii strains which were all correctly identified by coupling MCP medium and the API 20E system. Seventeen and one-half percent of these strains were misidentified when the API 20E system was used in combination with standard MacConkey medium.
Providencia stuartii is an emerging nosocomial pathogen whose increasing importance has been stressed in many reports (5, 10, 11, 22) . This species is often not readily identified with commercial identification systems (la), notably whenever it is to be differentiated from any closely related species, i.e., Providencia rettgen and Providencia alcalifaciens. The correct identification is a clinically important goal, as P. stuartii strains show both resistance to disinfectants (5) and multiple resistance to antimicrobial drugs (2, 5, 6, 14) . Furthermore, P. stuartii may play a notable role in the spread of plasmids responsible for resistance to antimicrobial agents (21) . This species is nosocomially diffuse, especially in chronic care units and geriatric and neurological wards, where it is frequently predominant (22) , and could cause such severe infections as fatal bacteremias (9, 11, 17) .
A novel and reliable phosphatase (methyl green phosphatase [MGP] ) test, which distinguishes P. stuartii from other gram-negative bacteria except Morganella morganii, has recently been described (16, 18, 19) . In order to find a simple, inexpensive, and more reliable way of detecting P. stuartii, we investigated the feasibility of incorporating the MGP test in a solid medium commonly used in routine microbiological analysis. We describe here a modified MacConkey medium in which phosphatase activities of the colonies are detected by a modified MGP test.
MATERIALS AND METHODS
Bacterial strains. The strains used in this study are listed in Table 1 . Members of the family Enterobacteriaceae were identified by the API 20E system (API System, La Balm, Les Grottes, Montalieu Vercieau, France). Providencia isolates were also identified according to the methods of by conventional methods (7, 16) ; fermentation test tubes were checked daily for up to 7 days. Members of the family Pseudomonadaceae were identified by standard procedures (7, 15) according to the criteria of Palleroni (13) .
All the strains were maintained on tryptic soy agar (Difco Laboratories, Detroit, Mich.) slants and streaked on MacConkey (Difco) plates to check for purity before testing.
Media. MacConkey agar with crystal violet (Difco) was prepared and used according to the manufacturer's instructions. MGP medium was prepared and employed as previously described (16, 19) . Briefly, filtered solutions of phenolphthalein diphosphate (PDP) (2 mg/ml) and MG (50 mg/ml) were added to sterilized and molten tryptose phosphate agar (Difco). The medium was immediately poured onto plates, and test strains were streaked onto the solidified medium and incubated overnight at 37°C. Green colonies were regarded as phosphatase positive. Ornithine decarboxylase and Simmons citrate assays were prepared and employed according to standardized procedures (15) .
In order to perform the phosphatase test by the MGP method with MacConkey medium, both the MGP method and the MacConkey medium were modified. MG can be substituted by neutral red (20) for revealing phosphatase activity. When neutral red (already included in standard MacConkey medium formulation) is employed together with PDP, phosphatase-positive colonies appear red. In order to distinguish phosphatase-positive from lactose-positive colonies, methyl blue was added to MacConkey medium; lactose-positive colonies become violet, whereas lactose-negative phosphatase-negative colonies remain colorless. The complete formulation of modified MacConkey medium, designated MacConkey phosphatase medium (MCP medium) (1), was as follows: MacConkey medium with crystal violet powder (Difco), 50 g; glucose, 0.2 g; Na2HPO4, 0.6 g; methyl blue (catalog no. 5528; Sigma Chemical Co., St. Louis, Mo.), 0.07 g; deionized water, 990 ml. After sterilization at 121°C for 15 min, the medium was allowed to cool to 50°C and 10 Since, as mentioned above, of all the species that grew on MacConkey plates, only P. stuartii and M. morganii were phosphatase positive in the MGP assay, we attempted to identify the strains of these species as follows: all of the phosphatase-positive colonies were assayed for ornithine decarboxylase and Simmons citrate tests (3) . By this method, ornithine-negative and Simmons citrate-positive colonies were correctly identified as P. stuartii (100% of the tested strains) and ornithine-positive and Simmons citratenegative colonies were correctly identified as M. morganii (97.5% of the tested strains).
Use of MCP medium for isolation and identification of P. stuartii from urine specimens. To further evaluate the potential utility of MCP medium, we have investigated over a period of 6 months all urine samples from a group of elderly patients by using both standard MacConkey and MCP plates. In all cases the number of colonies which grew in MCP medium were equal to the number of those grown on standard MacConkey plates and in no case was development of gram-positive bacteria observed, just as on the control medium. Of the 1,278 urines samples seeded, 417 contained gram-negative microorganisms; in particular, 368 gave rise to the growth of a single gram-negative strain and 49 had two different gram-negative strains; in total, we isolated 466 gram-negative strains (Table 3) , and of these, 103 were P. stuartii. Of these, 85 strains (82.5%) were correctly identified with MacConkey medium and the API 20E kit, and 103 (100%) were recognized by coupling MCP medium and the API 20E kit. DISCUSSION The data described here demonstrate that MCP medium greatly improves identification of P. stuartii strains. The peculiar phosphatase activity demonstrated by this species allows us to easily recognize the P. stuartii colonies on MCP medium. In fact, by seeding both isolated strains and human urine samples on MCP medium, all P. stuartii strains were correctly identified within 48 h, while as many as 16 to 18% of strains were misidentified by standard procedures. In addition, MCP medium allowed differentiation of the P. stuartii and M. morganii strains after simply assaying by using an ornithine decarboxylase or Simmons citrate test. These facts represent advantageous and peculiar aspects of MCP medium; moreover, in our hands, no disadvantages have been evidenced with respect to conventional MacConkey medium. The cost of MCP medium was only slightly higher than that of standard MacConkey medium, i.e., the cost of the PDP. It should be emphasized that to obtain a correct identification of P. stuartii strains by employing the API 20E kit coupled with standard MacConkey medium, expensive supplementary tube tests have to be performed, delaying the final identification for 18 to 24 h. Finally, it has to be stressed that atypical P. stuartii strains are emerging, and this limits more and more the validity of conventional assays. In order to overcome this problem, Fischer and coworkers (4) proposed the utilization of the L-glutamic acid decarboxylase test, performed with a qualitative thin-layer chromatography method which is complex, time-consuming, and expensive. However, of tested P. stuartii strains, four were atypical and all of them were phosphatase positive. The unique property of MCP medium makes it of particularly high utility in microbiological laboratories in nursing homes, where the incidence of P. stuartii in patients with long-term catheters is reported as being up to 61% (22) ; MCP medium could also be employed for providing a better knowledge of the habitat and diffusion of P. stuartii in humans or for studying its antibiotic resistance, as it has been reported (la, 5, 6, 14) as being higher than that of the other Providencia species.
